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µ induits par νATM (Eµ › 1 TeV)
µ induits par νATM (Eµ › 10 TeV) Eµ › 1 TeV
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la pression SN 
continue après que 
tout le matériel CB 
soit dans la zone de 
choc   un nouveau 
choc arrière se 
développe 
la pression CB se 
termine quand tout le 
matériel CB est dans 
la zone de choc
choc=1
CB ~ 2
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Entries  10329
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   Entries 31955   
   Mean     0.36   
   RMS      0.26   
   Entries 25941   
   Mean     0.34   
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   Mean     0.30   

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(L0) Taux de bursts
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 / ndf 2χ  12.12 / 7
p0        0.115± 59.94 
p1        0.1675±  1.45 
p2            0± 0.6283 
p3        0.108± 0.2002 
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Mean   0.3942


























































1Cﬀx *S/{ *G{~}A'|)( B*A 5GﬀŁ  ﬀ@7;9{*/XŁ6( 29AŁ{i/ /z 5*;ﬀ  /z ﬂﬀ
{ﬀYX
A} Łz 79G}~ G{*/X{]G 
/ GAﬀ}~













































































































































































































































































































































































































































































































































































































0 1 2 3 4 5 6
Entries  378903
Mean     2.54

























*-	'/( '7 -ﬂ* +Ra.', +4'* 7 X'/Z1.
2
+4'* +4'
 ! 6 +
7 +RZ - .ﬂZ +4'*







>$'* >[.]\.7 '* +4' + *'
,
2









































+R.H,/. -LX'=+4' !D6 +ﬁX'-LX' . 7
ﬁ
',-LX''@++.7 *&>$'*
>[.]\.7 '* +4' + *'*0(
period (h)
































+R.H,/. -LX'=+4'#D6 +ﬁX'-LX' . 7
ﬁ
',-LX''@++.7 *&>$'*














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 / ndf 2χ  22.51 / 27
p0        0.1143± 59.91 
p1        0.1665± 1.473 
p2            0± 0.6283 
p3        0.1058± -0.007581 
70< base <150 kHz
periode de 19h0min



















 / ndf 2χ  92.95 / 54
p0        0.1084± 59.85 
p1        0.1408± 3.162 
p2            0± 0.3307 
p3        0.05171± 1.791 



































7 -*> + >[.]\.7 'ﬃ+4'+ *' '*-
,
2


















10 12 14 16 18 20 22 24 26
Entries  0
Mean        0




















 / ndf 2χ    153 / 44
p0       
 0.07991± 2.693 
p1       
 0.05432± 19.06 
p2       
 0.05292± -1.64 
p3       
 0.04021± 0.7628 



























Z >$'* >[.]\.7 '*+4' + *'
,
2






































+4' + *' Z '57>[. X''* '7 -0Z 'ﬁﬀ '-ﬁ 6 ﬀ (
(base) amplitudes
0 0.5 1 1.5 2 2.5 3 3.5 4
Entries  48
Mean    1.457
RMS    0.9799
 / ndf 2χ  5.511 / 3
Constant  2.31±  7.93 
Mean      0.2258± 0.7505 
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Mean    185.5



















+  ;3 
2
( Z ' +4' 7H,* +ﬂa(8*VX' 7 +RZ >$'
7
2





























































































































































































































































































































































































































































































































































































Mean     12.5
RMS   
  5.971
height














Mean      205
RMS     131.5
rise time










Mean    2.624
























a X'* +Ra.',%>*) +5>[9
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rise time (time slice)
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Entries   7.953288e+07
Mean    2.066
















0 500 1000 1500 2000 2500 3000 3500 4000
Entries   7.953288e+07
Mean    6.591















fall time (time slice)
0 500 1000 1500 2000 2500 3000 3500
Entries   7.953288e+07
Mean    3.525
















0 1000 2000 3000 4000 5000
3x10
Entries   7.953328e+07
Mean   1.238e+04




















































0 1000 2000 3000 4000 5000
Entries   7.953288e+07
Mean    42.27
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 &'/($7>$'* +) + 
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*/+4'F> + > ]\.7 'D+4' + *'0(
height (kHz)






Mean    33.46
RMS     36.58
	21
%




















( '7 - (
rise time (time slice)







Mean    1.762
RMS    0.9861
	21
%
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76 8ﬀ; ?    : 7A ; =@?: 6
A3DnLKYZCEJMUQ~[EJX`ELKT Fx\J-JXLnFFHDnA3^\J*MOJXP\J*JShgRkqJ*LnFBMWQ{^EDKJXLKLnTWA3`b[EJ[]\JXv\J*`]\JXDKJXLKg*JX`Eg*J
[EJXL`EJXCIFHDnA3`ELYZCETG^_J*DKi4JXF¸[EJ·g*A3`aFHDnJ eﬃVeQRMWQR`Eg*JXD¸MWQ¹^IDKJ*LnLKTOA3` 3DKQPcT FQSFKTWA3`E`IJ*MWMOJ>[EC g*AcJ*CED¸[EJ
Mpk\JXFKA3TWMOJRy@1A3CID7CI`EJ¸i¸QRLnLKJo[EJoMpkqA3DK[IDKJ/[EJogXJ*MWMOJj[EC "xA3MWJXTWMlhMOJjDHQ f3A3`¹[EJoMpk\JXFKA3TWMOJ/`EJo[]\JX^eQRLKLnJ¸^EQRL













76 ; =@?A26%: ?  = 6
J¸i4Ac[rJ*MOJ4[IJ4FKDKA3C`EA3TWD7MWJo^EMOCEL7LKTWi4^EMOJ4JuFﬃMOJ¸^IMWCEL7TW[]\J*QRMWTOLc\JSh`skmJwxTWLnFKJ








JXFg*A3i4i4J·MOJ·FHJXi¸^ILA3VELnJ*DtP\JDHQRMOJ*`aFHT F%hMpkqA3VELnJ*DnPSQSFKJ*CED4P3A3T F>MlkmA3V !nJXF¸L*kmQR^E^EDnAxgEJXD>LHQS`EL !KQRi¸QRTWL
QSFnFHJ*TO`E[EDnJ>MWJFKDKA3C`IA3TWDXyv@BA3CEDjMpkqA3V7!nJuF%h1MWJ¸FKJ*i4^ELj[skmQR^E^EDnAxgIJ­J*LnFjFKD*rJXLjDHQRgXg*A3CEDng*T~^EQRD/MUQdÁA3DnFKJ
3DKQPcT Fx\J[EC FHDnA3C `EA3TWDXy&iMNgXDKA3TOLKJ
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0 20 40 60 80 100 120 140
Entries  75762
Mean   0.05533







err_base/base (0 < base < 10 kHz)
0 20 40 60 80 100 120 140
Entries  753
Mean   0.8815





err_base/base (10 kHz < base < 500 kHz)
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
Entries  75009
Mean   0.04868











err_base/base (err_base/base > 0.1)
0 10 20 30 40 50 60 70
Entries  9348
Mean   0.1723





































































(CRM) cc (low rate)
-1 -0.5 0 0.5 1
Entries  31305
Mean   0.5124







(CRM) cc (low rate)
-1 -0.5 0 0.5 1
Entries  34634
Mean   0.1652







(CRM) cc (low rate)
-1 -0.5 0 0.5 1
Entries  6978
Mean    0.476






(CRM) cc (low rate)
-1 -0.5 0 0.5 1
Entries  26414
Mean   0.4727







(CRM) cc (low rate)
-1 -0.5 0 0.5 1
Entries  11789
Mean   -0.01563








































































(CRM) cc (high rate)
-1 -0.5 0 0.5 1
Entries  32950
Mean   0.5248










(CRM) cc (high rate)
-1 -0.5 0 0.5 1
Entries  40266
Mean   -0.0169









(CRM) cc (high rate)
-1 -0.5 0 0.5 1
Entries  12271
Mean   -0.009868








(CRM) cc (high rate)
-1 -0.5 0 0.5 1
Entries  38554
Mean   -0.008538











(CRM) cc (high rate)
-1 -0.5 0 0.5 1
Entries  26128
Mean   -0.004277








































































  R I
L

(L0) cc (low rate)
-1 -0.5 0 0.5 1
Entries  4695
Mean   0.2713








(L0) cc (low rate)
-1 -0.5 0 0.5 1
Entries  5892
Mean   0.04717









(L0) cc (low rate)
-1 -0.5 0 0.5 1
Entries  294
Mean   -0.0006505








(L0) cc (low rate)
-1 -0.5 0 0.5 1
Entries  4473
Mean   0.01917








(L0) cc (low rate)
-1 -0.5 0 0.5 1
Entries  2654
Mean   -0.005408










































































(L0) cc (high rate)
-1 -0.5 0 0.5 1
Entries  4697
Mean   0.4755















(L0) cc (high rate)
-1 -0.5 0 0.5 1
Entries  5924
Mean   -0.02581










(L0) cc (high rate)
-1 -0.5 0 0.5 1
Entries  1281
Mean   -0.01049












(L0) cc (high rate)
-1 -0.5 0 0.5 1
Entries  5907
Mean   -0.008374












(L0) cc (high rate)
-1 -0.5 0 0.5 1
Entries  4707
Mean   -0.0008913
























































































































































periode de 10 h




















 / ndf 2χ  8.096 / 7
p0        0.08647± 27.93 
p1        0.1203± 0.4557 
p2            0± 0.6283 
p3        0.2725± -0.05038 
periode de 11 h




















 / ndf 2χ  9.498 / 8
p0        0.08733± 27.97 
p1        0.1231± -0.3657 
p2            0± 0.5712 
p3        0.3353± 2.385 
periode de 12 h




















 / ndf 2χ  14.31 / 9
p0        0.08652± 27.96 
p1        0.1184± -0.4198 
p2            0± 0.5236 
p3        0.3008± 3.246 
periode de 13 h




















 / ndf 2χ  9.266 / 10
p0        0.08663± 27.93 
p1        0.1198± -0.4459 
p2            0± 0.4833 
p3        0.2813± 1.569 
periode de 18 h




















 / ndf 2χ  21.74 / 15
p0        0.08552± 28.01 
p1        0.1203± -0.3191 
p2            0± 0.3491 
p3        0.3817± -3.642 
periode de 19 h




















 / ndf 2χ  29.85 / 16
p0        0.08572± 28.01 
p1        0.1236± 0.4536 
p2            0± 0.3307 
p3        0.2613± 0.2643 
periode de 20 h




















 / ndf 2χ  38.12 / 17
p0        0.08546± 27.97 
p1        0.1192± 0.2416 
p2            0± 0.3142 
p3        0.5071± 2.042 
periode de 21 h




















 / ndf 2χ  26.72 / 18
p0        0.08385± 28.01 
p1        0.1137± 0.5496 
p2            0± 0.2992 
p3        0.2259± -1.57 
periode de 14 h




















 / ndf 2χ  17.64 / 11
p0        0.08656± 27.99 
p1        0.1172± -0.3742 
p2            0± 0.4488 
p3        0.3399± -0.06655 
periode de 15 h




















 / ndf 2χ  23.93 / 12
p0        0.08574± 27.97 
p1        0.1205± -0.3245 
p2            0± 0.4189 
p3        0.3771± -2.042 
periode de 16 h




















 / ndf 2χ   11.5 / 13
p0        0.08692± 27.97 
p1        0.1256± 0.1116 
p2            0± 0.3927 
p3         1.08±  4.31 
periode de 17 h




















 / ndf 2χ  9.297 / 14
p0        0.08604± 27.91 
p1        0.1156± -0.4112 
p2            0± 0.3696 
p3        0.3123± -1.123 
periode de 22 h




















 / ndf 2χ   29.7 / 19
p0        0.08563± 28.04 
p1        0.1248± 0.2827 
p2            0± 0.2856 
p3        0.4122± 2.039 
periode de 23 h




















 / ndf 2χ  35.44 / 20
p0        0.08589± 27.98 
p1        0.1208± -0.3705 
p2            0± 0.2732 
p3        0.3252±  1.11 
periode de 24 h




















 / ndf 2χ  35.18 / 21
p0        0.08445± 27.93 
p1        0.1154± -0.7897 
p2            0± 0.2618 
p3        0.1559± 0.8129 
periode de 25 h




















 / ndf 2χ  30.66 / 22
p0        0.083± 27.98 
p1        0.1168± 0.789 
p2            0± 0.2513 






















periode de 10 h























 / ndf 2χ  8.393 / 7
p0        0.06663± 39.13 
p1        0.09447± -0.1877 
p2            0± 0.6283 
p3        0.5004± 2.809 
periode de 11 h























 / ndf 2χ  5.911 / 8
p0        0.06664± 39.14 
p1        0.09531± 0.1568 
p2            0± 0.5712 
p3        0.5942± -0.523 
periode de 12 h























 / ndf 2χ  28.01 / 9
p0        0.06691± 39.14 
p1        0.09212± 0.2746 
p2            0± 0.5236 
p3        0.354± -0.4639 
periode de 13 h























 / ndf 2χ  12.43 / 10
p0        0.06661± 39.13 
p1        0.09614± -0.2325 
p2            0± 0.4833 
p3        0.4303± 0.7359 
periode de 18 h























 / ndf 2χ  36.51 / 15
p0        0.06615± 39.12 
p1        0.09349± -0.2066 
p2            0± 0.3491 
p3        0.4532± -2.615 
periode de 19 h























 / ndf 2χ  7.285 / 16
p0        0.06649± 39.13 
p1        0.09491± 0.4635 
p2            0± 0.3307 
p3        0.2005±  5.65 
periode de 20 h























 / ndf 2χ  57.09 / 17
p0        0.06553± 39.07 
p1        0.09445± -0.6927 
p2            0± 0.3142 
p3        0.1309± -0.6193 
periode de 21 h























 / ndf 2χ  16.27 / 18
p0        0.06636± 39.05 
p1        0.09564± -0.7737 
p2            0± 0.2992 
p3        0.1181± 2.266 
periode de 14 h























 / ndf 2χ  12.76 / 11
p0        0.06666± 39.12 
p1        0.09478± 0.2558 
p2            0± 0.4488 
p3        0.3663± 1.776 
periode de 15 h























 / ndf 2χ  18.23 / 12
p0        0.06653± 39.12 
p1        0.09618± 0.3824 
p2            0± 0.4189 
p3        0.2415± -43.1 
periode de 16 h























 / ndf 2χ  30.24 / 13
p0        0.0668± 39.12 
p1        0.09358± -0.1326 
p2            0± 0.3927 
p3        0.7131± 4.259 
periode de 17 h























 / ndf 2χ  17.98 / 14
p0        0.06652± 39.12 
p1        0.09628± -0.1089 
p2            0± 0.3696 
p3        0.8529± -0.1673 
periode de 22 h























 / ndf 2χ  22.78 / 19
p0        0.06624± 39.16 
p1        0.09316± 0.3293 
p2            0± 0.2856 
p3        0.2851± 2.095 
periode de 23 h























 / ndf 2χ  48.31 / 20
p0        0.06652± 39.18 
p1        0.09338± 0.4728 
p2            0± 0.2732 
p3        0.2001± -0.8973 
periode de 24 h























 / ndf 2χ  53.42 / 21
p0        0.06626±  39.1 
p1        0.08855± 0.5405 
p2            0± 0.2618 
p3        0.1814± -1.134 
periode de 25 h























 / ndf 2χ  39.83 / 22
p0        0.06508±  39.1 
p1        0.09049± -0.2052 
p2            0± 0.2513 






















periode de 10 h





















 / ndf 2χ  12.12 / 7
p0        0.115± 59.94 
p1        0.1675±  1.45 
p2            0± 0.6283 
p3        0.108± 0.2002 
periode de 11 h





















 / ndf 2χ  27.02 / 8
p0        0.1156± 59.96 
p1        0.1584± 0.9836 
p2            0± 0.5712 
p3        0.1682± 0.5571 
periode de 12 h





















 / ndf 2χ     35 / 9
p0        0.1149±  59.9 
p1        0.1686± 1.029 
p2            0± 0.5236 
p3        0.152± -1.724 
periode de 13 h





















 / ndf 2χ  19.01 / 10
p0        0.1167± 59.82 
p1        0.1682± -0.8359 
p2            0± 0.4833 
p3        0.1834± 3.933 
periode de 18 h





















 / ndf 2χ  101.1 / 15
p0        0.108± 59.53 
p1        0.1448± 3.036 
p2            0± 0.3491 
p3        0.05283± 2.171 
periode de 19 h





















 / ndf 2χ  58.56 / 16
p0        0.1094± 59.88 
p1        0.1423± 3.205 
p2            0± 0.3307 
p3        0.05134± 1.913 
periode de 20 h





















 / ndf 2χ  123.5 / 17
p0        0.1104±  59.8 
p1        0.1449± 3.194 
p2            0± 0.3142 
p3        0.05022± -0.4565 
periode de 21 h





















 / ndf 2χ   58.9 / 18
p0        0.1096± 59.72 
p1        0.1529± 2.379 
p2            0± 0.2992 
p3        0.06548± 3.149 
periode de 14 h





















 / ndf 2χ  49.67 / 11
p0        0.1148± 59.89 
p1        0.1654± 0.9715 
p2            0± 0.4488 
p3        0.1614± 1.532 
periode de 15 h





















 / ndf 2χ   42.2 / 12
p0        0.1142± 59.87 
p1        0.1651± 0.704 
p2            0± 0.4189 
p3        0.224± 2.115 
periode de 16 h





















 / ndf 2χ  80.16 / 13
p0        0.1132± 59.79 
p1        0.158± 1.111 
p2            0± 0.3927 
p3        0.1451± 3.706 
periode de 17 h





















 / ndf 2χ  88.14 / 14
p0        0.1127± 59.71 
p1        0.1493± 2.176 
p2            0± 0.3696 
p3        0.07668± -0.9136 
periode de 22 h





















 / ndf 2χ  108.7 / 19
p0        0.1111± 59.76 
p1        0.1628± 1.176 
p2            0± 0.2856 
p3        0.1277± 0.775 
periode de 23 h





















 / ndf 2χ  182.5 / 20
p0        0.1128± 59.71 
p1        0.1629± 0.4168 
p2            0± 0.2732 
p3        0.3641± -0.6181 
periode de 24 h





















 / ndf 2χ  105.1 / 21
p0        0.1167± 59.82 
p1        0.1592± 0.4525 
p2            0± 0.2618 
p3        0.3514± -1.111 
periode de 25 h





















 / ndf 2χ  126.2 / 22
p0        0.1192± 59.89 
p1        0.1626± 0.8852 
p2            0± 0.2513 




















periode de 10 h














 / ndf 2χ  19.62 / 7
p0       
 0.003528± 0.3574 
p1       
 0.005089± -0.02983 
p2       
     0± 0.6283 
p3       
 0.1636± -0.8748 
periode de 11 h














 / ndf 2χ  9.445 / 8
p0       
 0.003586± 0.3549 
p1       
 0.005116± -0.02656 
p2       
     0± 0.5712 
p3       
 0.1883± -1.688 
periode de 12 h














 / ndf 2χ  18.21 / 9
p0       
 0.003591± 0.3575 
p1       
 0.005067± 0.03076 
p2       
     0± 0.5236 
p3       
 0.1629± 2.953 
periode de 13 h














 / ndf 2χ  21.42 / 10
p0       
 0.003463± 0.3571 
p1       
 0.005029± 0.03035 
p2       
     0± 0.4833 
p3       
 0.1563± 2.953 
periode de 18 h














 / ndf 2χ   39.8 / 15
p0       
 0.003376± 0.3525 
p1       
 0.004633± -0.03807 
p2       
     0± 0.3491 
p3       
 0.1212± 0.3337 
periode de 19 h














 / ndf 2χ  27.29 / 16
p0       
 0.003271± 0.3567 
p1       
 0.005392± 0.01444 
p2       
     0± 0.3307 
p3       
 0.1887± 4.181 
periode de 20 h














 / ndf 2χ  66.22 / 17
p0       
 0.003483± 0.3572 
p1       
 0.004751± 0.01269 
p2       
     0± 0.3142 
p3       
 0.3271± -1.49 
periode de 21 h














 / ndf 2χ  55.12 / 18
p0       
 0.003334± 0.3577 
p1       
 0.004351± 0.04568 
p2       
     0± 0.2992 
p3       
 0.1073± 2.662 
periode de 14 h














 / ndf 2χ  10.84 / 11
p0        0.003469± 0.3577 
p1        0.005162± -0.007378 
p2            0± 0.4488 
p3        0.5739± 3.474 
periode de 15 h














 / ndf 2χ  29.32 / 12
p0       
 0.003511± 0.3578 
p1       
 0.004817± 0.02374 
p2       
     0± 0.4189 
p3       
 0.2147± -2.43 
periode de 16 h














 / ndf 2χ  42.32 / 13
p0       
 0.003523± 0.3567 
p1       
 0.004917± -0.02375 
p2       
     0± 0.3927 
p3       
 0.166± 4.555 
periode de 17 h














 / ndf 2χ  46.86 / 14
p0       
 0.003341± 0.355 
p1       
 0.005181± 0.02682 
p2       
     0± 0.3696 
p3       
 0.1617± 0.3914 
periode de 22 h














 / ndf 2χ  73.78 / 19
p0        0.00317± 0.3611 
p1        0.00463± 0.05787 
p2            0± 0.2856 
p3        0.07327± -6.028 
periode de 23 h














 / ndf 2χ  86.58 / 20
p0       
 0.002981± 0.3567 
p1       
 0.004123± -0.03851 
p2       
     0± 0.2732 
p3       
 0.1216±  1.54 
periode de 24 h














 / ndf 2χ  129.9 / 21
p0       
 0.003227± 0.3504 
p1       
 0.004233± 0.03521 
p2       
     0± 0.2618 
p3       
 0.1063± 3.488 
periode de 25 h














 / ndf 2χ  46.62 / 22
p0       
 0.002941± 0.3602 
p1       
 0.003751± 0.06738 
p2       
     0± 0.2513 
p3       
























periode de 10 h














 / ndf 2χ  7.905 / 7
p0        0.002288± 0.331 
p1        0.003241± 0.014 
p2            0± 0.6283 
p3        0.2306± 2.241 
periode de 11 h














 / ndf 2χ   26.4 / 8
p0       
 0.002268± 0.3295 
p1       
 0.003188± -0.01857 
p2       
     0± 0.5712 
p3       
 0.1728± -1.89 
periode de 12 h














 / ndf 2χ  15.25 / 9
p0        0.0023± 0.3305 
p1        0.002947± -0.003588 
p2            0± 0.5236 
p3        0.9697± -0.1273 
periode de 13 h














 / ndf 2χ  28.72 / 10
p0       
 0.00228± 0.3319 
p1       
 0.003284± -0.0092 
p2       
     0± 0.4833 
p3       
 0.3373± -2.396 
periode de 18 h














 / ndf 2χ  15.54 / 15
p0       
 0.002167± 0.3319 
p1       
 0.003194± -0.03293 
p2       
     0± 0.3491 
p3       
 0.08954± 0.1544 
periode de 19 h














 / ndf 2χ  50.47 / 16
p0       
 0.002178± 0.3295 
p1       
 0.003212± -0.03492 
p2       
     0± 0.3307 
p3       
 0.08414± 1.098 
periode de 20 h














 / ndf 2χ  47.95 / 17
p0       
 0.002245± 0.329 
p1       
 0.003098± -0.02803 
p2       
     0± 0.3142 
p3       
 0.1086± -0.3858 
periode de 21 h














 / ndf 2χ  32.58 / 18
p0       
 0.002231±  0.33 
p1       
 0.003267± 0.007418 
p2       
     0± 0.2992 
p3       
 0.3922± 2.245 
periode de 14 h














 / ndf 2χ   19.5 / 11
p0       
 0.002234± 0.3303 
p1       
 0.003207± -0.02521 
p2       
     0± 0.4488 
p3       
 0.09325± 2.649 
periode de 15 h














 / ndf 2χ  28.54 / 12
p0        0.0023± 0.3311 
p1        0.003287± -0.006915 
p2            0± 0.4189 
p3        0.436± -0.01686 
periode de 16 h














 / ndf 2χ  33.44 / 13
p0        0.002201± 0.3306 
p1        0.003129± -0.036 
p2            0± 0.3927 
p3        0.05798± 4.627 
periode de 17 h














 / ndf 2χ  33.59 / 14
p0       
 0.002186± 0.3305 
p1       
 0.003147± -0.01308 
p2       
     0± 0.3696 
p3       
 0.231± 1.329 
periode de 22 h














 / ndf 2χ  107.7 / 19
p0       
 0.002201± 0.3362 
p1       
 0.002998± 0.03702 
p2       
     0± 0.2856 
p3       
 0.08405± 0.7888 
periode de 23 h














 / ndf 2χ  48.85 / 20
p0       
 0.002098± 0.3344 
p1       
 0.003214± 0.04483 
p2       
     0± 0.2732 
p3       
 0.06228± -0.5352 
periode de 24 h














 / ndf 2χ  64.91 / 21
p0       
 0.002138± 0.3317 
p1       
 0.003358± -0.02038 
p2       
     0± 0.2618 
p3       
 0.1357± 3.263 
periode de 25 h














 / ndf 2χ   95.4 / 22
p0       
 0.002156± 0.3304 
p1       
 0.003127± -0.02052 
p2       
     0± 0.2513 
p3       





















periode de 10 h














 / ndf 2χ  32.78 / 7
p0        0.00158± 0.3664 
p1        0.002187± 0.0113 
p2            0± 0.6283 
p3        0.2022± -1.657 
periode de 11 h














 / ndf 2χ  32.43 / 8
p0       
 0.001618± 0.3679 
p1       
 0.002219± 0.01316 
p2       
     0± 0.5712 
p3       
 0.1697± -0.4068 
periode de 12 h














 / ndf 2χ  59.22 / 9
p0       
 0.001553± 0.3673 
p1       
 0.002184± 0.02331 
p2       
     0± 0.5236 
p3       
 0.09257± 4.296 
periode de 13 h














 / ndf 2χ  60.06 / 10
p0       
 0.001572± 0.3642 
p1       
 0.00233± -0.02493 
p2       
     0± 0.4833 
p3       
 0.05836± 3.075 
periode de 18 h














 / ndf 2χ    108 / 15
p0       
 0.001476± 0.3624 
p1       
 0.002125± -0.05781 
p2       
     0± 0.3491 
p3       
 0.03578± -0.7077 
periode de 19 h














 / ndf 2χ  127.3 / 16
p0        0.001541± 0.3674 
p1        0.00222± 0.05831 
p2            0± 0.3307 
p3        0.02993± 2.448 
periode de 20 h














 / ndf 2χ    103 / 17
p0       
 0.001533± 0.3684 
p1       
 0.002017± 0.04246 
p2       
     0± 0.3142 
p3       
 0.04857± 0.6729 
periode de 21 h














 / ndf 2χ  123.2 / 18
p0       
 0.001461± 0.3668 
p1       
 0.001921± -0.0277 
p2       
     0± 0.2992 
p3       
 0.07374±  1.01 
periode de 14 h














 / ndf 2χ  57.99 / 11
p0        0.001577± 0.3674 
p1        0.00226± 0.02034 
p2            0± 0.4488 
p3        0.1055± 1.811 
periode de 15 h














 / ndf 2χ  107.4 / 12
p0       
 0.001551± 0.3667 
p1       
 0.002148± -0.01802 
p2       
     0± 0.4189 
p3       
 0.125± 4.348 
periode de 16 h














 / ndf 2χ  67.67 / 13
p0       
 0.001538± 0.3664 
p1       
 0.002078± 0.02246 
p2       
     0± 0.3927 
p3       
 0.09464± 2.969 
periode de 17 h














 / ndf 2χ  90.07 / 14
p0       
 0.001482± 0.3645 
p1       
 0.001996± -0.04417 
p2       
     0± 0.3696 
p3       
 0.03476± 2.122 
periode de 22 h














 / ndf 2χ  184.2 / 19
p0       
 0.001434± 0.3665 
p1       
 0.002141± 0.02265 
p2       
     0± 0.2856 
p3       
 0.08186± 1.362 
periode de 23 h














 / ndf 2χ  299.1 / 20
p0       
 0.001481± 0.3662 
p1       
 0.002097± -0.02415 
p2       
     0± 0.2732 
p3       
 0.06811± -3.762 
periode de 24 h














 / ndf 2χ  220.7 / 21
p0       
 0.001498± 0.3681 
p1       
 0.002247± 0.03619 
p2       
     0± 0.2618 
p3       
 0.05196± -0.442 
periode de 25 h














 / ndf 2χ  296.8 / 22
p0       
 0.001558± 0.3684 
p1       
 0.002124± 0.03283 
p2       
     0± 0.2513 
p3       















































 / ndf 2χ  22.51 / 27
p0       
 0.1143± 59.91 
p1       
 0.1665± 1.473 
p2       
     0± 0.6283 
p3       
 0.1058± -0.007581
70< base <150 kHz
periode de 10h20min



















 / ndf 2χ  23.29 / 28
p0        0.1145± 59.89 
p1        0.1659± 0.8914 
p2            0± 0.608 
p3        0.1759± 2.105 
70< base <150 kHz
periode de 10h40min



















 / ndf 2χ  31.24 / 29
p0        0.1146± 59.88 
p1        0.161± 0.3672 
p2            0± 0.589 
p3        0.4398± 2.976 
70< base <150 kHz
periode de 11h0min



















 / ndf 2χ  43.61 / 30
p0        0.1148± 59.93 
p1        0.157± 0.9706 
p2            0± 0.5712 
p3        0.1699± 0.3704 
70< base <150 kHz
periode de 11h20min



















 / ndf 2χ  38.53 / 31
p0       
 0.1151± 59.96 
p1       
 0.161± 1.652 
p2       
     0± 0.5544 
p3       
 0.09713± -0.1286 
70< base <150 kHz
periode de 11h40min



















 / ndf 2χ  42.66 / 32
p0        0.1142± 59.93 
p1        0.159± 1.679 
p2            0± 0.5386 
p3        0.09593± 1.023 
70< base <150 kHz













































 / ndf 2χ  49.99 / 33
p0        0.1141± 59.88 
p1        0.1682± 1.059 
p2            0± 0.5236 
p3        0.1459± -1.881 
70< base <150 kHz
periode de 12h20min



















 / ndf 2χ  50.18 / 34
p0        0.1141± 59.85 
p1        0.1569± -0.433 
p2            0± 0.5094 
p3        0.3826± 0.3157 
70< base <150 kHz
periode de 12h40min



















 / ndf 2χ  39.32 / 35
p0        0.1162± 59.82 
p1        0.1628± -0.4565 
p2            0± 0.496 
p3        0.3598± 3.403 
70< base <150 kHz
periode de 13h0min



















 / ndf 2χ  37.12 / 36
p0        0.1175±  59.8 
p1        0.166± -0.8368 
p2            0± 0.4833 
p3        0.1828±  3.77 
70< base <150 kHz
periode de 13h20min



















 / ndf 2χ  52.93 / 37
p0        0.1145± 59.78 
p1        0.1696± -0.883 
p2            0± 0.4712 
p3        0.1753± 0.8214 
70< base <150 kHz
periode de 13h40min



















 / ndf 2χ  22.94 / 38
p0        0.1154±  59.9 
p1        0.1608± 0.6661 
p2            0± 0.4597 
p3        0.2445± 3.986 















































 / ndf 2χ  66.31 / 39
p0        0.1139± 59.85 
p1        0.1644± 0.9537 
p2            0± 0.4488 
p3        0.163± 1.348 
70< base <150 kHz
periode de 14h20min



















 / ndf 2χ   47.1 / 40
p0        0.1135± 59.84 
p1        0.1686± 1.236 
p2            0± 0.4384 
p3        0.1231± 3.532 
70< base <150 kHz
periode de 14h40min



















 / ndf 2χ  92.32 / 41
p0        0.1126± 59.81 
p1        0.1683±  1.09 
p2            0± 0.4284 
p3        0.1388± -2.555 
70< base <150 kHz
periode de 15h0min



















 / ndf 2χ  58.96 / 42
p0        0.1132± 59.85 
p1        0.164± 0.6886 
p2            0± 0.4189 
p3        0.2269± 1.963 
70< base <150 kHz
periode de 15h20min



















 / ndf 2χ  65.36 / 43
p0        0.113±  59.8 
p1        0.1596± 0.5199 
p2            0± 0.4098 
p3        0.3081± -2.211 
70< base <150 kHz
periode de 15h40min



















 / ndf 2χ  116.7 / 44
p0        0.1122± 59.74 
p1        0.1556± 0.6457 
p2            0± 0.4011 
p3        0.2508± -1.818 


















































 / ndf 2χ    110 / 45
p0        0.1121± 59.75 
p1        0.1563± 1.089 
p2            0± 0.3927 
p3        0.1469± 3.562 
70< base <150 kHz
periode de 16h20min



















 / ndf 2χ  116.7 / 46
p0        0.1119± 59.73 
p1        0.1514±  1.62 
p2            0± 0.3847 
p3        0.1004±   1.3 
70< base <150 kHz
periode de 16h40min



















 / ndf 2χ    142 / 47
p0        0.1121± 59.71 
p1        0.1476± 1.953 
p2            0± 0.377 
p3        0.08548± -2.378 
70< base <150 kHz
periode de 17h0min



















 / ndf 2χ  121.7 / 48
p0        0.1117± 59.66 
p1        0.1483± 2.152 
p2            0± 0.3696 
p3        0.07669± -1.051 
70< base <150 kHz
periode de 17h20min



















 / ndf 2χ  61.97 / 49
p0        0.1102± 59.64 
p1        0.1504± -2.492 
p2            0± 0.3625 
p3        0.06398± -4.073 
70< base <150 kHz
periode de 17h40min



















 / ndf 2χ  109.6 / 50
p0        0.1087± 59.52 
p1        0.1486± 2.751 
p2            0± 0.3557 
p3        0.05751± -2.026 
70< base <150 kHz












































 / ndf 2χ  132.3 / 51
p0        0.107± 59.49 
p1        0.1438±  3.03 
p2            0± 0.3491 
p3        0.05239± 2.045 
70< base <150 kHz
periode de 18h20min



















 / ndf 2χ  122.9 / 52
p0        0.1065± 59.57 
p1         0.14± 3.145 
p2            0± 0.3427 
p3        0.05112± -1.221 
70< base <150 kHz
periode de 18h40min



















 / ndf 2χ  121.9 / 53
p0        0.107± 59.71 
p1        0.1397± 3.172 
p2            0± 0.3366 
p3        0.05082± 0.7913 
70< base <150 kHz
periode de 19h0min



















 / ndf 2χ  92.95 / 54
p0        0.1084± 59.85 
p1        0.1408± 3.162 
p2            0± 0.3307 
p3        0.05171± 1.791 
70< base <150 kHz
periode de 19h20min



















 / ndf 2χ  151.2 / 55
p0        0.1084± 59.82 
p1        0.1409± 3.173 
p2            0± 0.325 
p3        0.05083± 1.786 
70< base <150 kHz
periode de 19h40min



















 / ndf 2χ    166 / 56
p0        0.1089± 59.78 
p1        0.1422± 3.237 
p2            0± 0.3195 
p3        0.04923± 0.9627 















































 / ndf 2χ  151.6 / 57
p0       
 0.1094± 59.78 
p1       
 0.144± 3.168 
p2       
     0± 0.3142 
p3       
 0.05016± -0.5624 
70< base <150 kHz
periode de 20h20min



















 / ndf 2χ  125.8 / 58
p0        0.1091± 59.75 
p1        0.1445±  3.05 
p2            0± 0.309 
p3        0.05211± 3.435 
70< base <150 kHz
periode de 20h40min



















 / ndf 2χ  99.01 / 59
p0        0.1085±  59.7 
p1        0.1468± 2.701 
p2            0± 0.304 
p3        0.05847± 0.4555 
70< base <150 kHz
periode de 21h0min



















 / ndf 2χ  83.43 / 60
p0        0.1087± 59.69 
p1        0.1515± 2.352 
p2            0± 0.2992 
p3        0.06573± 3.052 
70< base <150 kHz
periode de 21h20min



















 / ndf 2χ  75.28 / 61
p0        0.1093± 59.69 
p1        0.1563± 1.975 
p2            0± 0.2945 
p3        0.07702± -1.313 
70< base <150 kHz
periode de 21h40min



















 / ndf 2χ  84.78 / 62
p0         0.11± 59.71 
p1        0.1594± -1.596 
p2            0±  0.29 
p3        0.09444± -9.451 



















































 / ndf 2χ  147.4 / 63
p0         0.11± 59.71 
p1        0.1609± 1.106 
p2            0± 0.2856 
p3        0.1345± 0.6998 
70< base <150 kHz
periode de 22h20min



















 / ndf 2χ  180.7 / 64
p0        0.1108± 59.72 
p1        0.1613± 0.7615 
p2            0± 0.2813 
p3        0.1967± 0.768 
70< base <150 kHz
periode de 22h40min



















 / ndf 2χ  188.3 / 65
p0        0.1114±  59.7 
p1        0.162± -0.4901 
p2            0± 0.2772 
p3        0.3057± -2.761 
70< base <150 kHz
periode de 23h0min



















 / ndf 2χ  221.4 / 66
p0        0.1116± 59.66 
p1        0.1623± 0.3655 
p2            0± 0.2732 
p3        0.4077± -0.5959 
70< base <150 kHz
periode de 23h20min



















 / ndf 2χ  207.4 / 67
p0        0.1124± 59.68 
p1        0.1622± 0.3349 
p2            0± 0.2693 
p3        0.4476± 4.025 
70< base <150 kHz
periode de 23h40min



















 / ndf 2χ  210.3 / 68
p0        0.1132± 59.68 
p1        0.1547± 0.2237 
p2            0± 0.2655 
p3        0.7038± 1.367 
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